Abstract: Simulium (Hellichiella) notoense sp. nov. is described on the basis of adult females and pupae collected in Ishikawa Prefecture, Honshu, Japan. This new species is distinguished from most known species of the subgenus Hellichiella by the pupal gill with four slender filaments arranged in two pairs, of which the dorsal pair bears a long stalk directed upward while the ventral pair bears a short stalk extended forward. The pupa of S. (H.) notoense sp. nov. is remarkable in lacking frontal trichomes which are present in most species of the Simuliidae. This is the second species of the subgenus Hellichiella recorded from Japan.
Simulium (Hellichiella) Rivosecchi and Cardinali, redefined by Adler et al. (2004) , is a small Holarctic subgenus, consisting of 23 described species (22 living and 1 fossil) (Adler and Crosskey, 2010) . In Japan, this subgenus was represented by only one species, S. (H.) chiharuae Takaoka, Otsuka and Fukuda, 2007 (Takaoka et al., 2007) , which was formerly reported under the name Eusimulium sp. 2 from Himuro, Kyoto by Onishi et al. (1971) .
In this paper, another new species of the subgenus Hellichiella is described on the basis of the reared adult females and pupae recently collected from Noto Peninsula, Ishikawa Prefecture, Honshu, Japan.
The terms for morphological features used here follow those of Takaoka (2003) . Holotype and paratypes are deposited at the Department of Infectious Disease Control, Oita University, Oita, Japan.
Simulium (Hellichiella) notoense sp. nov. DESCRIPTION . Female. Body length 2.4ῌ 2.8 mm. Head. Narrower than thorax. Posterior surface of head densely covered with yellowish-white hairs intermixed with several dark brown hairs near vertex. Frons brownishblack, dull, densely covered with yellowishwhite recumbent hairs interspersed with few dark brown hairs along each lateral margin. Frontal ratio 1.44ῌ1.74 : 1.00 : 2.48ῌ3.29. Fronshead ratio 1.00 : 6.33ῌ6.50. Fronto-ocular area (Fig. 1A) well developed, triangular, directed laterally and slightly upwardly. Clypeus brownish-black, dull, densely covered with yellowish-white hairs interspersed with few to several dark brown hairs on each side except near dorsal margin bare medially. Labrum 0.54ῌ0.61 times as long as clypeus. Antenna composed of scape, pedicel, and 9 flagellomeres, dark brown to brownish-black (though base of 1st flagellomere light to medium brown in 1 female); pedicel larger in width than 1st flagellomere; 1st flagellomere 1.62ῌ1.75 times as long as 2nd one. Maxillary palp consisting of 5 segments, light to medium brown, proportional lengths of 3rd, 4th, and 5th segments 1.00 : 1.00ῌ1.01 : 1.75ῌ1.85; 3rd segment (Fig.  1B) of moderate size; sensory vesicle (Fig. 1B) nearly globular or ellipsoidal, 0.20ῌ0.25 times as long as 3rd segment, with medium-sized opening. Maxillary lacinia with 11 or 12 inner and 15 or 16 outer teeth. Mandible with 31 inner and 14 outer teeth. Cibarium (Fig. 1C ) deeply concave posterodorsally, without any processes. Thorax. Scutum brownish-black to black, slightly shiny when illuminated at certain angle of light, densely covered with yellowish-white recumbent hairs interspersed with several dark brown upright hairs on prescutellar area. Scutellum dark brown, with several dark brown upright hairs as well as yellowish-white shorter hairs. Postnotum brownish-black, slightly shiny at certain angle of light and bare. Lateral surface of thorax brownish-black, slightly shiny at certain angle of light and bare. Pleural membrane medium brown and bare. Katepisternum longer than deep, brownish-black and bare. Furcasternum without apodeme directed downward on each arm. Legs. All medium to dark brown; coxae, trochanters, femora and tibiae moderately to densely covered with yellowish-white hairs mostly on outer and posterior surfaces; fore basitarsus slender, slightly dilated, 7.76ῌ8.24 times as long as its greatest width; hind basitarsus ( Fig. 1D ) nearly parallel-sided, 6.36ῌ 6.64 times as long as wide, and 0.67ῌ0.68 times and 0.58ῌ0.59 times as wide as greatest widths of hind tibia and femur, respectively; calcipala (Fig. 1D ) developed, small, 0.78 times as long as wide, and 0.32 times as wide as greatest width of basitarsus; pedisulcus (Fig. 1D ) weakly developed and shallow. Claw ( Fig. 1E ) with large basal tooth 0.57 times as long as claw. Wing. Length 2.0ῌ2.3 mm. Costa with 2 parallel rows of dark brown short spinules as well as light brown hairs except basal portion of costa with patch of whitish hairs. Subcosta with light brown hairs except near apex bare. Basal portion of radius fully haired; R 1 with dark brown spinules and light brown hairs; R 2 with light brown hairs. Hair tuft on stem vein composed of dark brown hairs. Basal medial cell present. Abdomen. Basal scale medium brown, with fringe of yellowish-white long hairs. Dorsal and lateral surfaces of abdomen medium to dark brown, densely covered with yellowish-white short hairs interspersed with dark ones on posterior segments; tergites 6ῌ9 slightly shiny when illuminated at certain angle of light. Ventral surface of abdomen light to medium brown; segment 7 with very large dark brown sternal plate medially. Genitalia. Sternite 8 (Fig. 1F) wide, bare medially but furnished with 5ῌ10 short to long hairs on each side. Ovipositor valves (Fig. 1F) nearly triangular, thin, membranous except inner margin narrowly sclerotized, densely covered with 5ῌ7 short hairs; inner margins nearly straight and narrowly separated from each other. Genital fork (Fig. 1G, H, I ) of inverted Y-form; stem with widened apex, its width 2.8ῌ3.5 times as wide as narrowest width of stem; arms relatively broad, each with subrectangular lateral plate having short stout projection directed forward and triangular lobe directed medially; base of arms with or without small notch posteriorly. Paraproct in ventral view ( Fig. 1J ) with medial 1/2 unsclerotized and 3ῌ8 sensilla on inner surface; paraproct in lateral view ( Fig. 1K ) slightly protruding ventrally beyond level of cercus, and furnished with 9ῌ15 stout hairs. Cercus in lateral view (Fig. 1K ) somewhat elongate, 0.75 times as long as wide, and rounded posteriorly. Spermatheca ( Fig. 1LῌN ) ovoidal (length/ width ratio 1.13ῌ1.16 in 2 femalesῌFig. 1L, M) or ellipsoidal (length/width ratio 1.45 in 1 femaleῌFig. 1N), strongly sclerotized and pigmented except area around juncture with duct and duct itself weakly sclerotized and unpigmented, with distinct polygonal surface pattern and without internal setae; both accessory ducts subequal in shape and size to each other, somewhat widened in diameter on apical 2/3, and 1.5 times as wide as main duct.
Pupa. Body length 3.0ῌ3.2 mm. Head. Integument ( Fig. 2A) dark yellow, moderately covered with round tubercles; antennal sheaths bare; frons ( Fig. 2A) with no trichome on each side (nor any suggestion of trichome's base present); face with or without trichomes, di#er-ing among pupal exuviae and even between sides of same pupal exuviae: among 7 pupal exuviae, 1 with long bifid trichome with uncoiled apices on right side and long simple trichome with coiled apex on left side (Fig. 2B) , 1 with long simple trichome with coiled apex on right side and medium-long bifid trichome with coiled and uncoiled apices on left side (Fig. 2C ), 1 with short simple trichome with uncoiled apex on right side (Fig. 2D ) and no trichome on left side (though socket-like ring presentῌFig. 2A), 1 with short bifid trichome with uncoiled apices on right side (Fig. 2E ) and no trichome on left side (though socket-like ring present), 1 with no trichome on each side (though socket-like ring present on each side), and 2 with no trichome on each side (though socket-like ring present only on left side and no suggestion of ring on right side). Thorax. Integument dark yellow, sparsely or moderately covered with round tubercles except dorsal surface of posterior 1/2 almost bare, with 3 long simple somewhat stout trichomes with coiled or uncoiled apices mediodorsally (Fig.  2F ), 2 long simple somewhat stout trichomes (1 with uncoiled apex, and 1 somewhat stout, with coiled apex) anterolaterally (Fig. 2G ), 1 medium-long simple somewhat stout trichome with coiled or uncoiled apex mediolaterally (Fig. 2H) , and 3 simple trichomes (1 mediumlong, somewhat stout, with coiled or uncoiled apex, 1 short, somewhat stout, with uncoiled apex, and 1 short, slender, with uncoiled apex) ventrolaterally (Fig. 2I) on each side. Gill (Fig.  3AῌC ) composed of 4 slender filaments arranged in 2 pairs (dorsal and ventral); 2 filaments of dorsal pair with stalk of variable length (0.18ῌ0.83 mm long), 2 filaments of ventral pair with short stalk (0.12ῌ0.15 mm long) which is always shorter and thicker than that of dorsal pair, both stalks divergent vertically from each other at angle of 90 degrees or little less; common basal stalk short (0.12 mm long), with transparent swollen organ ventrally; 2 filaments of dorsal pair varying in length, of which upper filament (2.20ῌ2.95 mm long) longer and thicker than lower counter filament (0.20ῌ1.02 mm long); 2 filaments of ventral pair lying horizontally (at least basally), subequal in length (2.40ῌ3.00 mm) and thickness to each other; all filaments light grayish-brown, tapered toward tip, with distinct annular ridges and furrows forming reticulate patterns, and densely covered with minute tubercles. Abdomen. Dorsally, all segments yellowish to light brown, weakly sclerotized; segments 1 and 2 weakly tuberculate; segment 1 with 1 long slender hair-like seta on each side; segment 2 with 1 long slender hair-like seta (Fig.  2J ) (though absent in some pupal exuviae) and 5 short simple setae on each side; segments 3 and 4 each with 4 hooks and 1 short simple seta on each side; segments 5ῌ9 each with spine-combs in transverse row (though spinecombs on segment 9 somewhat smaller than those on other segments) and comb-like groups of minute spines (often absent on segment 5) on each side; segment 9 with pair of distinct cone-shaped terminal hooks (Fig. 2K) . Ventrally, segments 3ῌ8 nearly transparent, with comb-like groups of minute spines; segment 4 with few simple minute setae on each side; segment 5 with pair of simple inner and outer hooks submedially and few simple minute setae on each side; segments 6 and 7 each with 1 simple hook submedially and 1 simple hook laterally and few simple minute setae on each side. Segment 9 with 1 grapnel-shaped hooklet and 1 simple minute seta on each lateral surface. Cocoon (Fig. 2L, M) . Wall-pocket-shaped, compactly woven without open spaces in web, somewhat extended ventrolaterally, and with elongate anterodorsal projection, individual threads visible; 3.4ῌ3.8 mm long (excluding anterodorsal projection) by 1.6ῌ1.8 mm wide.
Male and mature larva. Unknown.
TYPE SPECIMENS. Holotype female (with associated pupal exuviae and cocoon) (preserved in 80ῌ ethanol), reared from pupa, collected from a small stream (width 20 cm, slow-flowing, shaded, altitude ca. 20 m), Kawakami, Suzu City, Noto Peninsula, Ishikawa Prefecture, Honshu, Japan, 23. IV. 2008, by K. Saito. Paratypes: 5 females (with associated pupal exuviae and cocoons), all reared from pupae, and 1 pupa, collection data same as those of the holotype.
BIOLOGICAL NOTES. Biting habits of the females are unknown. Most known species of the subgenus Hellichiella are univoltine and ornithophilic (Adler et al., 2004) . It may be true for S. (H.) notoense sp. nov. but this remains to be confirmed.
ETYMOLOGY. The species name notoense refers to the name of the peninsula, Noto, where this new species was collected.
REMARKS. Simulium (H.) notoense sp. nov. is assigned to the Holarctic subgenus Simulium (Hellichiella), redefined by Adler et al. (2004) , by having the combination of the following characteristics: in female, antenna with pedicel larger than basal flagellomere, scutum unpatterned, basal portion of the radial vein fully haired, pedisulcus shallow (Fig. 1D) , claw with a large basal tooth (Fig. 1E ), genital fork with lateral plates subrectangular, broadly joined to corresponding tergite (Fig.  1GῌI) , and paraproct in ventral view with medial half unsclerotized (Fig. 1J) ; in pupa, cocoon with an anterodorsal projection (Fig. 2L) . Within the subgenus, this new species is placed in the congareenarum species-group, defined by Adler et al. (2004) , by having the spermatheca (Fig.  1LῌN ) which is longer than one half of the stem of the genital fork (Fig. 1GῌI ). This new species is readily distinguished from 17 of the 22 extant, described species of the subgenus Hellichiella by the pupal gill with four filaments (c.f., 3, 6, 10, 12 and 16 in 17 of the 22 species). Among the remaining five known species, S. (H.) acutum (Patrusheva, 1971 ) from Siberia (Patrusheva, 1971) and S. (H.) rivuli Twinn, 1936 from North America (Adler et al., 2004) , have the pupal gill with four filaments, as in this new species. However, S. (H.) notoense sp. nov. is distinguished from S. (H.) acutum by the stalk of the dorsal paired filaments which is always thinner and longer than that of the ventral paired filaments (Fig.  3AῌC ) in this new species but is thicker and shorter than that of the ventral paired filaments in S. (H.) acutum (Patrusheva, 1971) . This new species is distinguished from S. (H.) rivuli by the arrangement of the four gill filaments. In S. (H.) rivuli, the stalk of the dorsal pair is short, being always shorter than that of the ventral pair and the common basal stalk, and the ventral paired filaments are di#erent in length and thickness according to the illustration given by Adler et al. (2004) . The female of S. (H.) rivuli di#ers from that of S. (H.) notoense sp. nov. by the small spermatheca, which is shorter than one half of the stem of the genital fork, and the genital fork without any projection directed anterodorsally on each lateral plate (Adler et al., 2004) . The female of S. (H.) acutum is unknown. The three other known species were described only from adults and their pupal stage is unknown: S. (H.) barabense (Rubtsov, 1973 ) from Siberia, S. (H.) tsheburovae (Rubtsov, 1956 ) from northern parts of Europe (Karelia-Murmansk in Russia, Finland, Norway and Sweden) (Adler et al., 2004; Rubtsov, 1959῍1964) and S. (H.) turneri (Gibbins, 1938) questionably from South Africa (Crosskey and Howard, 1997) . Among these three known species, S. (H.) barabense probably di#ers from this new species on the basis of the female sensory vesicle. The length ratio of the sensory vesicle against the third maxillary palpal segment is 0.20῍0.25 in this new species but 0.37 in S. (H.) barabense according to the illustration provided by Yankovsky (2002) . The female of S. (H.) turneri di#ers from the present new species by the absence of the pedisulcus, as well as the shorter basal tooth of the claw (the relative length of the basal tooth against the claw is 0.41) according to the redescription and illustrations of S. (H.) turneri provided by Freeman and De Meillon (1953) . Simulium (H.) tsheburovae was described only from a male and the female remains unknown (Rubtsov, 1959῍ 1964 , making it impossible to compare with S. (H.) notoense sp. nov. However, from a geographical point of view, it seems unlikely that S. (H.) notoense sp. nov. is conspecific with S. (H.) tsheburovae.
This new species is easily distinguished in the pupa from S. (H.) chiharuae from Japan by the number of the gill filaments (4 versus 3) but very similar in the female to the latter species in many characteristics including the presence of the basal medial cell, which was overlooked when S. (H.) chiharuae was described (Takaoka et al., 2007) . However, there seem to be a few subtle di#erences between S. (H.) notoense sp. nov. and S. (H.) chiharuae in the number of inner teeth of the mandible (11 or 12 versus 15῍17), the number of hairs on the sternite 8 on each side (5῍10 versus about 20) and the relative width of the apex of the genital fork's stem against the narrowest width of the stem (2.8῍3.5 versus 2.0) A8@CDLA:9<:B:CIH We are grateful to Prof. Peter H. Adler, Clemson University, U.S.A., for his kindness in providing important references, reading the manuscript and giving valuable comments.
